This study considered the setup of gamma transmission facility to develop a methodology for determining the amount of cement in sandcrete block. Twelve block samples was moulded in varying sand/cement ratio. The 12 samples each were measured both in volume, masses and density. Each of the samples went through a destructive test to determine the compressive strength via strength test machine. Also each of the sample went through a non destructive gamma ray transmission (GRT) test, where gamma count was taken both before and after crushing. The linear & mass attenuation co-efficient U & U (cm 2 /g) was determined by (1) The incident gamma ray intensity,(2) the attenuation gamma ray intensity and (3) the background intensity. We realized that the cement weight concentration against the mass attenuation co-efficient has a linear corelation of 0.97, while the compressive strength of the same samples against cement concentration also give a linear correlation of 0.96 except for lower cement values of 7.35 and 9.37wt% which deviates from Ogunrotimi et al.; PSIJ, 21(1): 1-9, 2019; Article no.PSIJ.41381 2 the straight line. Its deduced that there is a remarkable relationship between mass attenuation coefficient, compressive strength and cement concentration, thus mass attenuation coefficient against compressive strength has a linear correlation of 0.985. Conclusively, it was noted that gamma transmission technique is non-destructive, fast and cost effective compared to the conventional method.
INTRODUCTION
The basic material for construction of buildings in Nigeria is sandcrete block, whose composite materials are made up of sand, cement and water in appropriate proportion [1] . It's a material widely used in Nigeria and other countries as walling unit.
The frequent collapse of building leading to loss of lives and properties across the world, Nigeria in particular (Fadairo & Fakere, 2012) ; [2] has raised a demand that material used for construction of building must meet the minimum requirement [3] .
It was researched that more than 80% of the sandcrete block produced in Nigeria is well below the minimum strength range of 2.5 -3.45 N.mm 2 provided by Nigeria industrial standard (Nig 87, 2000) . The use of substandard materials, poor workmanship, abscense or poor quality control of the production process are contributing factors to the prevalence of substandard sandcrete blocks for construction of building in Nigeria (Olaniyi 2000, Usiwo 2000). Consequently, these sandcrete block frequently fail to meet load bearing specifications. It's therefore common to observe development of micro cracks on building walls after construction [4, 5] , also Nwokoye (1999) argued that structural failure is directly related to constituent materials failure. Its therefore pertinent to put in place quality control processes that will ensure that the block used for construction works in Nigeria contain appropriate amount of cement and required quality of sand.
In order to achieve this purpose, there is need to develop an analytical procedure aimed at determining the amount of cement contained in sandcrete block. This will allow the appropriate authorities to determine whether the sandcrete block produced in the country meets the necessary requirement in terms of concentration of cement in the block. Low energy gamma ray transmission technique offers a possibility of determining the amount of cement in a sandcrete block. Since it has been used in the past to determine the ash content of coal (Folks et al. 1977) [6, 7] and (Omeje, 2006) [8] .
The photon attenuation coefficient is an important parameter for characterizing the penetration & diffusion of gamma rays in composite materials such as alloys, organic & inorganic compounds, soils and biological materials (Okunade et al. 2011 ) [9] .
The effects of different parameters on the attenuation coefficient of soils have been discussed in several studies by using the gamma transmission method [10] . The gamma ray attenuation technique was used in determination of water content in soil. Some radioactive sources emitting gamma radiation were used in the measurement of soil. For example 60 CO (Gardner and Calissendorff, 1967) and [2] .
In the present work, γ-ray transmission techniques was used for determination of cement content in a sancrete block on a laboratory scale using single energy γ-rays. This is done by calibrating the system with simulated sandcrete standards prepared by combining natural sand with known concentrations of cement in various proportions. The setup used consist of Am-241 radioisotope sources, NaI (TI) detector and precast sandcrete sample in cylindrical form. A single channel analyzer with relatively higher sensitivity and with windows set at appropriate energy was utilized for determining transmitted γ-counts from the sample.
MATERIALS AND METHODS
The materials used for production process of sandcrete blocks in varying quantities are important factors that determine the quality of sancrete blocks. The materials used and method of production employed in this research are presented below.
Materials of the Sandcrete Blocks
The sancrete block constitute sand, cement and water.
Sampling and Sample Preparation of Sandcrete Block
Sharp sand was collected from a sancrete block producer and taken to the centre for energy research and training center(CERT) where the work was carried out. The Sharp sand was dried to constant weight at 60°C for 2 hrs in an oven and subsequently homogenized using a grinding machine. This allow adequate control in the quantification of amount of water that will be used in forming the sandcrete block.
The mould used in forming the sandcrete block was constructed using PVC pipe of diameter 7 cm by 8 cm height. Sandcrete block consisting of varying amount of sharp sand & cement were produced in Table 1 using the PVC mould. In this way twelve sandcrete blocks were constructed and used for the experiment.
Measurement of Compressive Strength
Twelve sandcrete blocks having varying concentration of cement & sand in each mixture were used for the measurement, since cement act as a stabilizer and binder. It is thus assured that the quantity of cement in the mixture determines the compressive strength of various blocks. The compressive strength of the sample was obtained by performing compressive strength test on different samples. The masses of the blocks were initially measured before testing. The sandcrete is centered on the compressive test machine and loaded to complete crushing. The crushing load is then recorded and divided by the crosssectional area to obtain the compressive strength.
Compressive strength = (crushing load / Cross sectional area of the crushing surface)
(1) Table 2 shows the data obtained from the compressive strength machine using the formula.
Measurement of Mass Attenuation Coefficient

Derivation of linear attenuation coefficient
Gamma-rays interact with electrons in the atoms of various elements in a materials by photoelectric effect, Compton-scattering and pair production. These three processes can be expressed as a cross section or attenuation (absorption) coefficient, which depends on the thickness or surface weight of the target material with which the gamma ray interacts.
In general, the attenuation of gamma ray in a medium is expressed by dI = -µ Idx (2) µ = proportionality constant called linear Coefficient -= intensity is reduced by the absorber x= thickness of the material
Integrating equation (2) shows intensity that has not suffered interaction which follow the beer lambert law. The attenuation of gamma-rays in a medium such as sandcrete block is expressed by equation (3)
= Initial intensity of gamma rays = Intensity of gamma rays after attenuation through a media of length x; µ is the linear attenuation coefficient of the material µ is a macroscopic cross-section for gamma ray interaction. It has units cm -1 which can be described as (4) (5) Thus the radiation intensity will decrease in an exponential fashion with the thickness of the absorber, such that the rate of decrease is controlled by the linear attenuation coefficient. 
Measurement of Mass Attenuation Coefficient
ll.Mass attenuation coefficient can be thought of as a variant of absorption crossection where the effective area is defined per unit mass instead of per particle.
Measurement Procedure
Sets of measurement were taken in order to determine the mass attenuation coefficient of the sandcrete blocks. These are incident gamma ray intensity, the attenuated gamma ray intensity and the background.
The sample/source holder was marked(x) to indicate the position where the sample and source will be placed in order to obtain a reproducible geometry. For all the measurements the distance between the source/sample was maintained at 5 cm. The intensities of incident and transmitted photons when the detector was biased by 950v were determined.
Sandcrete blocks containing varying concentration of cement were placed in turn in the marked position and replicated measurements of unattenuated & attenuated gamma ray intensity were measure at the present time. Table 3 show the intensity data consisting of background, source and sample intensity data determine for each sandcrete sample.
Using the measured values of unattenuated intensity and attenuated photon intensity , 
Where is the mass thickness of the absorber in g/
RESULTS AND DISCUSSION
The bulk mass coefficients of twelve sandcrete mixture containing known concentration of cement which act as a binder were determined using 241Am radioisotope source having gamma-rays energy of 51.5kev [10] . The mass attenuation co-efficient was determined from the gamma ray transmission data and the density thickness of the sandcrete samples. Also along with the compressive strength values of the twelve samples are displayed in the table below.
The graphic presentation of the variation of mass attenuation coefficient with cement concentration in each sandcrete moulds are presented in Fig. 2 .
Its clearly observed that the mass attenuation coefficient varies linearly with cement concentration with correlation coefficient 0.97. 
With y representing compressive strength while the x -value represent the bulk mass attenuation coefficient. It should be noted that the method used for measuring compressive strength is destructive whereas the gamma ray transmission experiment used to determine mass attenuation coefficient is non destructive.
CONCLUSION
Gamma-ray transmission technique has been used to determine the mass attenuation coefficient in sandcrete moulds containing different concentrations of cement. The mass attenuation coefficient was found to exhibit positive and high correlation coefficient of 0.95 with the compressive strengths of the same set of samples. Consequently, a strong correlation was established between mass attenuation coefficient and compressive strength of sandcrete moulds and thus measurement of mass attenuation coefficient can be used to carry out rapid determination of load bearing failure in structures.
In addition, gamma ray transmission technique has been used to develop analytical method for the determination of cement concentration in sandcrete block. This was done by using sandcrete moulds of known concentration of cement which were subsequently subjected to gamma transmission measurement so that bulk mass attenuation coefficient of each mould can be determined. The result obtained showed that all samples demonstrate a linear change in attenuation with increase in weight percent concentration of cement. The predicted weight percent concentration of cement using the calibration equation shows excellent correlation with actual concentration of cement in the samples. Consequently, the experimental set up and procedure developed in this work can be used as a quality control facility for sandcrete cement block production.
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